Genetic trends for growth and carcass traits were estimated in the Large White (LW) and French Landrace (FL) The results of methods 1 and 3 being pooled, the estimated annual genetic trends were 2.9 -!' 0.8 (LW) and 1.0 ± 1.0 (FL) for average daily gain (ADG, g) in the boar performance-test (B.T.), data set -4.7 :t: 2.1 (LW) and 3.2 ± 2.7 (FL) for ADG in the progeny-test (P.T.) data set, -0.011 :t: 0.002 (LW) and -0.008 ± 0.003 (FL) for food conversion ratio (FCR, kg feed/kg gain) in the B.T. data set, -0.003 -'--0.007 (LW) and -0.022 1-0.008 (FL) for FCR in the P.T. data set, -0.26 ±0.02 (LW) and -0.16 ± 0.02 (FL) for average backfat thickness (mm) 
Testing procedure was applied to discontinuous batches. A batch was defined by the year of test (13 levels), the testing station (13 levels) and the 2-week period of entering into the station (about 4 levels for each year X station combination).
The weights at the beginning and the end of test were initially 30 and 80 kgs in 1969 but were respectively changed to 35 and 85 kgs in 1971, then final weight was set to 90 kgs in 1977. Young boars were individually fed on a liberal feeding scale based on the voluntary intake of the animal during 2 daily meals of 20 minutes each. Backfat thickness being measured at two different weights flanking the intended final weight, adjusted records were obtained by interpolation. Three ultrasonic measurements were taken on each side of the spine, 4 cm from the mid-dorsal line, at the levels of the shoulder, the last rib and the hip joint, respectively.
The coefficients used between 1970 and 1980 in the 3-trait selection index of boars were 0.1 for average daily gain (g), -20 for food conversion ratio (kg feed/kg gain) and &mdash; 7 for average backfat thickness (mm).
The structure of the data analysed is presented in table 1. The Large White breed was represented by twice as many records as the French Landrace breed. Sires and dams were grouped into cohorts according to their year of birth. There were on average 2.8 dams per sire in each breed and 6.9 boars tested per sire.
The overlapping between cohorts and years of test (tabl. 2) shows a clustering of the data toward the diagonal. Most records for a sire cohort (n) occurred in the years (n + 1), (n + 2) and (n + 3), whereas this distribution reached the year (n + 4) for the dam cohorts. A sire cohort (n) was mostly represented by offspring from 4 dam cohorts, i.e. (n -2) to (n + 1). ). 
Equation (2) While equation (2) could still be applied to the group of sires (S l ) that were used for more than 6 months and less than 1 year, an approximate correction factor (f) had to be derived for the group of sires (S!) that were used for more than 1 year.
The argument presented by S YRSTAD (1966) Equations for It and batch effects were absorbed to obtain the least-squares solutions.
The batch was replaced by the day of slaughter within station for the analysis of the meat quality index.
Food conversion ratio was analyzed on a group basis, records being adjusted for the average initial weight of the 2 sisters. The constant estimates for cohort effects were obtained by setting to zero the first level of each effect, and they were plotted against the cohort number to obtain a graphic representation of the genetic trend in the population.
In order to compare the results with those of the first method and of previous studies, a covariance model was also applied to the data : where a i = fixed effect of the i th test batch, batch effects being absorbed together with p, b 1 (resp. b 2 ) = linear regression coefficient on the year of birth G of the sire (resp. on the year of birth F of the dam) which represents half the genetic trend in sires (resp. in dams), e n = random effect normally distributed N(0, (ye 2). ). Meat quality index could not be submitted to the mixed model analysis, owing to the very large number of levels for the effect of day of slaughter.
III. Results Table 6 shows means and standard deviations of the traits. The 2 breeds show similar phenotypic variation for all traits. The standard deviations of average daily gain and food conversion ratio are of the same magnitude in P.T. and B.T. data sets. Preferential matings rely mainly upon the ages of sires and dams since natural mating is mostly used. This source of bias was eliminated in the model including both sire and dam cohorts ; it was taken into account in the within-sire regression method under the assumption that the older dams had a lower genetic level and that the genetic trend was the same in sires and dams. If the female mates were chosen on the basis of own or progeny performance, a source of bias remains. However, the accuracy and the intensity of selection of dams within the herd are probably low and this factor was neglected. Older dams are more likely to be kept by the breeders on the basis of reproductive performance. Since production and reproduction traits are generally considered to be genetically independent in the pig (e.g. LEGAULT, 1971 ; MORRIS, 1975) likely to particularly affect the growth traits. An upward bias in the assumed heritability will lead to over-estimation of the genetic change, without affecting very much the accuracy of the estimate.
The overall genetic trend in sires and dams was the most accurate estimate since its standard error was about 1 p. 100 of the standard deviation for the boar performance-test data and 2 p. 100 for the progeny-test data. This was partly due to the negative covariance between the 2 regression coefficients that were obtained for sire and dam cohorts. The dam trend was more accurately estimated than the sire trend, because of the longer use of dams. The estimate given by the within-sire regression method was generally the least accurate, its standard error being up to twice that of the overall genetic trend (sire + dam). With the same number of tested animals, estimation of genetic trend through the planned use of reference sires or the use of a control line would have been more precise (SMITH, 1977 ; T IXIER & O LLIVIER , 1984 The ratio of genetic trend to phenotypic trend was generally of the same magnitude for the traits measured in boar performance-test stations, with slightly higher ratios in the Large White breed. A greater discrepancy was found between genetic and phenotypic trends for the traits measured in progeny-test stations. In particular, a same trait does not show the same pattern in both breeds. As the 2 breeds are tested together in the stations, these differences are more probably due to the low accuracy of the estimates of genetic trends in progeny-test traits.
Estimated genetic change
The estimates of yearly genetic gains lie generally below 0.5 p. 100 of the mean for growth traits, whereas the estimates of yearly genetic gains in body composition traits lie between 0.3 and 1.7 p. 100 of the mean.
The economic appraisal of the estimated genetic change was derived from the parameters currently used in the French commercial product evaluation programme (ANONYMOUS, 1984) [1965] [1966] [1967] [1968] [1969] [1970] (N AVEAU , 1971 ; C HESNAIS , 1973) (S ATHER & F REDEEN , 1978 ; V ANGEN , 1980 ; . But the addition of food conversion ratio to the 2 former traits in the index led to a lowered response in growth rate (e.g. C HADWICK & SMITH, 1976 ; E LLIS et al., 1979 ; M A CPHEE, 1981 0.37 and 0.44 phenotypic standard deviations for food conversion ratio and weight of backfat, respectively. However, if the non-feeding costs of the fattening period relatively increase, the optimal index would give a slighlty lower weight to food conversion ratio and the expected response in average daily gain would become higher. Furthermore, it may be expected that the decrease in carcass fat content will reach a physiological limit and meat quality will become economically more important in the future.
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